Summary. ONERA fatigue model identification has been carried out for the nodular cast iron material. Selected fatigue model considers mean stress effect, temperature dependency, multiaxiality and non-linear damage cumulation due to variable amplitude loading. Fitting of model parameters was carried out using the Z-set software package.
Introduction
Mechanical properties of nodular cast iron are dependent on the casting process. It is important to know the fatigue properties of different microstructures formed in the casting process and how material properties are distributed locally in the actual component. This is especially emphasized in large castings. The test specimens for fatigue testing were manufactured so that the desired pearlite fraction in the micro structure was achieved. An extensive fatigue test program was executed and the model was fit to the test results. During the product development process [4] , the identified model has given good predictions for cylinder head lifetimes as shown in reference [5] .
Fatigue model calibration
ONERA fatigue model [1, 2, 3, 6] was fit to observed S-N test data results using Z-set software package. Equation for number of cycles to failure N f (1) was simulated and model coefficients were fit so that the S-N curve lies on the top of the test data, reflecting the median behavior. The equation for N f is [2] :
where σ u is the ultimate tensile strength and σ max is the maximum stress of the cycle. σ a is the stress amplitude. Parameter β controls the slope of the S-N curve. Convention denotes the Macaulay brackets, x = 0 if x < 0 and x = x if x > 0. Function σ l (σ) defines the mean stress dependency of fatigue limit σ l such that:
where σ l0 is the fatigue limit at R = σ min /σ max = −1,σ is the mean stress, and b 1 is a model parameter. Function M (σ) defines the mean stress dependency of S-N curve shift along N-axis such that:
where M 0 controls the S-N curve position along cycle axis at R = σ min /σ max = −1,σ is the mean stress, and b 2 is a model parameter.
Results
Identified model at the room temperature with R = −1 has been illustrated in the Figure  1 . For confidentality reasons amplitude axis in the figure has been normalized. Lifetime of the material is strongly dependent on the amount of pearlite in the microstucture. 
Conclusions
The amount of pearlite in the microstructure of large castings may vary due to manufacturing conditions. Fatigue testing revealed that lifetime of the material is strongly dependent on the pearlite fraction. Therefore it is important to take into account the local material properties in larger castings. Casting simulation can be used to predict the amount of pearlite in the microstructure formed in the manufacturing process. Identified model can then be used in correct areas allowing more accurate lifetime predictions.
